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(57)Abstract 

PROBLEM TO BE . SOLVED: To measure a transmission 
factor more simply than before while optionally changing 
an incidence angle. 

SOLUTION: First through fourth reflecting surfaces M1- 
M4 are arranged so that an optical path through them is 
made an N-shape, and the incident light fed to M1 and the. 
outgoing light from M4 are made coaxial. The intersection 
of the line segment connecting the incidence point A and 
outgoing point D of the incident light and the orbit of the 
light proceeding from M2 to M3 is made an optical system 
center O. M2 is formed with a first spheroid using the 
optical system center 0 and the incidence point A as focal 
points. M3 is formed with a second spheroid using the 
optical system center O and the outgoing point D as focal 
points. A reflecting surface rotating device 31 
interlockingly rotating M1, M4 centering on the axes 
perpendicular to the plane including the N-shaped optical 
path at the layout positions A, D of M1, M4 is provided. An 
object moving device 35 take-in/out a measured object 33 
is provided at the prescribed position between M2, M3. 
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c' =a' + b* • • • (7) * 

t an0= { (1 -e 1 ) 1 tan</>if2 
(1-e 1 )' -4e' t an*) 
t©<8)5££. tanif=cot*©MSW>T, 

0 = a r c t an { (1-e' ) 1 -4 e 
an*±f2 • e (1-e' ) tan 1 *} 



• (3) 

• (4) 

(5) £«: (3) 3$. (4) 5£*ftAU ZblC. JSS 

(6) 5;. (7) ^,<Dmm^m^xt&nif>ic^xm 

[00431 



e (1-e 1 
• ■ (8) 
[00441 



) t an' <t>) / 



t an*} / [ (1 -e» ) 
• • ■ (8) 



t 



C© (9) iSfrfcfiJSJ^iC, a»JJEffi3 3 a'v.©*© 
AStfiefct. »l©5S*®Ml?rlie5'eSftS*«c«fc 

tf^o-en-en*. teRM2©£i&K:{4srf-5fc&. % 

Ct1fit*<. *>o. m\BO©g<* Ua>. C 20 
©Citt. m©£«®Ml SHIS;* i*fc£ L/C C 

£**§?*.* c t u < . A#}fttt#tt4^ati/ftaSja 

*. 5«$9©*^l$tt*«ISt?*S. 
[ 0 0 4 5 ] S COftHOXltttttilSaA v \ 
r«. » 1 ©JgfttffiM 1 fc«fctffS4©K3MM4 
^•tt-C^a&'Ct*©'C > *©J:$ttflyBjW»&ft*. C 

©SSW*0 1 *ffc?#JHL'C?T 9 . 

[0046] m©5MBMl£fijfi<#>|H!<iS§1tS£, 30 

o) ^©3fe©Astftew. ±ih© o) js,K.m^mt? 

*. C©3fe^*4'*0*ji3abfc^tt > 8!3©E3*ffiM 

3<c«k-9'Cfafs*ifc&. f&4©£8*MM4K:jt-rs. 

C ©04 ©5S4WM 4 «. SStMHiS^a 3 1^0, 
* 1 ©SWEM 1 K:ii8(l3ttrffiS©||g|lSS#* C 

fB4©J^ffiM4©&&r*>^8!#Ap©&gjK± 
KlStrffia-C^^Ci^SttTS. 40 
[0 047] m*J:0*4<D5MBMl. M4 
*B«3 AI-lft%^x-C©*^#14©«!l^ 

fcft3MS©3*&-?\ £&U/c#¥;&©3S|g«, *«^© 

[ o o 4 8 ] * fc t tvmoi&mmfe*- vvx' 



[0049] ( c ) c<mw®ftmmm*- ? h 

3t«r#6iiJ5rc#S. S3 (A) fcJctf (B) tt*© 

c o o 5 o ] tomms.* 5 tc* 0 , »sde^ 

*3l^fc»Al/ftt>Wi«3lftlW-* (03 (A) ) . 
*LX. KS*Slie^g3 l(C«fc OS lfc-fctfSW ©s 
*ffflMl, M4£3iE(C|liK;* ln*ftfcL2© 

assfctJSf*. c©*as*gn©*ag£-rs. 
nsanaMi. M4£iaiE(c@£$tf&**is.£«. 

Jg^3^©ASW*^Sg©S^fc-C*S<l:5tc, £ 
1©E9*B5M1 fro. ASftfcL 1 £(UNft 

L 2 i*i|^f4t )tc* «fc ^«C^4©SStHM4 Sriies-a- 
4Ci*05 (feTF. MI) . 
[005 1 ] «J*m«J«S3 5 JCJ: 0 . WttZH 

3 3©Ma«j®i3 3 ammfi'p&oztittffla. (&. 
T. ccfitig* rgfjeagj ) 

CC. ISSI^3 34m2teJ:CKSf3©SifffiM2 > M3 
HKftAOfcttffifcJ&Jfcr* (S3 (B) ) . *U-C. 
K«MlHieSS3 1 {C«fc*)»lte«tO ! S4©S«ffiM 
1. M4*3§jE{C0^§-a-J&*JP,fflSt^L2©®S«rfJ 

[00521 tctcb, mKoumtmzommtit, ^ 

[0 0 5 3]^. cn6Sl©Mfflte<tD t S2©j£ta 

[0054] cn{COC>T§6(cSfJ0IK:SiBJ-r*. 03 
(A) ICjfilfcfg I (DMgvniitlZMtfteiCtfi&t 
Sffl«*L2©3feS% 4 I r (6) 4fS£. I r 

(0) tt. ^©^rc^sni. 

[0055] 



«©fc». a«fflw$iErs*!. as*, jew 
jffia-s*f«c*jws3fe©ttti^fcfe<b-©se©3fe^ 

I r (d) = I oxfU (0) XR2 (0) XR3 (0) XR4 (6) 



(7) •■ Wm 1 1- 1 8 3 3 2 0 

U 12 
• (10) 

fc/cU IoilAHaRl (0)~R4(0)*ft *6ftSASm0K{£#1"3HJ8t#L2©#fi£. Is 

^ftB. ftee-c©ssi*H©sst?-c*2. 0 (0) tf^i. i s (0)». ^©«-c^€.s. . 

[0 05 6] Sfc, 03 (B) dCTnbtc^omMVm [00 5 7] 

Is (0) = I 0XR1 (0) XR2 (0) XR3 (0)XR4(0)XRs 
(0) • • • (1 1) 

fcftiU Rs (0) B. fta0-C®ttfflCft3 3®aii *HD"C*a. ^©fc*. AI4ft0 4#aUfc»^© 

Ts (fi) i^&i. STs <0)B. VCF 

ioo58)mz<Dimzmfe2ftz>%Mi s <0) * © (12) iwcfcojfcgs,, 
©. ttnsfrs sKmnzm- (*&*>*> r s 10 [0059] 

Ts <0) = I s (0) / I r (0 ) • • • (1 2) 



a*. ®&Kfcwsfiwa^t=£jR«>.si§£B. 5W. ± 
&®wiQmx<Dmmm 1 (0) <t. ±13©^ 2 

©S!iffl-C©ffi«#tt4>2 (6) £**ft-?*i#ii>S. 

[0060] Cil£1HBMi*i . *2 (0) 
B. flUtf. JaT©«KLr»J5£ffl*S. 

[ 0 0 6 1 ] 5fef. LT0JABEI2 1 %fflt,>TSi 

SHUcftSain 9. S3fe8Bibr^AliS2 l*ffl<,»T 

jRw ufcs^sp 2 1 **h«ug*r c ©3» 1 20 
9 * > jh 1 ©s«fflM 1 ©ttratcsaa v . c ©$3fcg& 2 

1 £® 4 ©S*fffiM 4 ©gateEar-s. C ©»» 1 

9 *>*>©#*. comiotfsffla&ssg.*- ? b 3 0 
cc, AM^LiiurAWS-a-*. .^l-c. ±ia©m 
©i!iafcj;iy : m2©*!ia-€-tx^nrS3W2 l-caiss 

^©mKSf^WCftStfiia^A^. 

flrtff»tt*.i («) . *2 (0) *jmti-rs. ciaf.gc 

fflLfc*l.(0) *s<fcO'4>2 (0) *JSl»T. ttffijGfi 
3 3 (Coi,>T©583g«cfcttS{atSgE{l:«. 
4>s=4>2 (0) -*1 (0) • • • (13) 30 

[0062] ( d ) «fc. C©3S«©#3^14»Jj£3.- 
» I-3 0©^^*St5tcSfcO. #*Ktt, ST3 
©5S4EM3*sJ:yiS4©,KHffiM4* > iflBN^K© 
fc&©EgtCf SNtttSt. &Ntt8g(C*K/T8#Ab 
«BIBM£ 1 8 0'KHK3«fcHHcr«Wi (C 
ft*#NWSil,>5) &*a^K«i&r&KltiHMIi 
£83 7436KA*ft:«fiRfr*©*»m>. 

[0063] C©J: 5&KS«Sll£B3 7 fclU/cg 

T, »£183 3©£3«5 (MttKIftQ RtfXB. 5 

04 (A) ~ (D) B-fcCBMp-?**. 
[ 0 0 6 4 ] Jfer. «»«^K)Ka3 5tC«fciJ . ««Gt^* 
Rs (0) = I s (0) /[ r (0) 

tc<k«)3R*s. *®K3». ±a©sa^aijs©^<t 

[ 0 0 6 9 ] ifcfc. KS4K:Wa<4tI§«t<t> (0 ) B. 

*s=4>l (0) -*2 (0) 



★ 3 3*m£<a»Kf$AO&l>tt£*}&fi£T3. 5 
WiH»i6Ka3 7(c«tD, *3*£0*4®5M1BM 
3, M44N^tt©fctf>©IBH(C-*-£ (04 (A) ) . 

ItSM 1 . M4 *SiEK:|Ell5S 6IUit*L 2 ©5S 
K (01*B5fcSI r (0) ) tfttW * (04 
(B) ) . C©ffi3£f&l©«9I4.-rS. 
[ 0 0 6 5 ] AtC. ®m®&&3 5 JCJ: *) . tfiffi 
3 3 4gf3EfitS(c#Abfct^«;Ji5fi£-r.5o ^<>> 
ffl^Ml^a 3 7 «:«};•}. Sg3*s,fct)3r4©£3«M3. 
M4*N^©feS*>6^AD«:lii{Cl 8 0SHKS 
■frfeffiaKT* (04 (C) ) . *LT. 
H3 l(CJ:f)mi*s<t^4©JS3tMMl. M4£jtIE 
«E0fK§ttfc#6tfi9ft£L2©3i& (fl&tfXKI s 
(0) ) (04(D)). C©ittffl£MS2© 

[0 06 6] /cftiU 3ll©£!yi<!:3l2©#JSiB. l» 

[00673ft*}. Cia6»l ©MS*$J:y : ^2 ©MS 
i^la-eni^S^i. S3*J<t0^4©SI*BM3, 

«^g3 7«C«t-5T:^8tlSn«). Uft'U c©sq^-c« 
* 3 ts J: V^4 ©SWB©#fiS^Eai|*±IB© C i < 
I^t/tftSfc*. M3. M4%C©«fc5«C^8bL/-r 
t. M3, M4©^i!itlr^-C©)fe^»«:*5WS36SSS. 

[0068] yctc, ±E©^ 1 ©$SJifcJ:y$B2 ©Mffl 

#^UcWJ3t!B53 3©S«$Rs (0) £1 
©Rs (0) B. 

•••(14) 

mm&* 2(0) *«si*ic4<jw att«^tt-c* * c t 

WB, TIB© (15) ate**) , SH(C«)tt«ffitaE 
•••(15).- 



C8) 



1 1- 1 83320 
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14 



10 J® 
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{oo7o] ( e > tit: mwmsata i 

ffa«CD*WBBHeas. v Y 3 O©*!^ feTF©.* 0 
K.*mSZ> c £T. g»©£«$fc>tf-f £»J)EfJ© 

t^ft ( c ft* > JHT, rjgiitctew s*|*t<4tlg{t j 
ti>$) *ffl£rftc&6?*«. 05 (A) 

(B) -tt. -e-oittBJiar&S. 

[007 1 ] jH\ KttHin*lEll3 7<Cj:r).'*3& 
0W4OKM1BM3. M4*#Nl=tKfi§K:-f5. ft*. 
1»*£«Pi!sB3 5«:«fc»>, St«tt3 9*. SS2*s<fcV8 
3©ElfflM2. M3RB©0r5ttiK (ttHSttS 34» 

A?*fS£©ftg) idfx-rs (05 (a) ) . *b 

T. SS*lB@«i^3 l£J:9m*J:U'*4a£2ttiii 
M 1 . M44jffiE«lil6Stfft#6a«**L2©?ltt 
(«*,«#* I r (6) ) (05 (A) ) . 

[0072] &(c. »ti®3 9©f^>0«:»!ea3 3 

«fA**c H5 (A) tm^xvwwct 

MMci/C; ttJ*i£L2©^S (fff*.tf£S I s 
(0) ) *tJ3£*S (05 (B) ) . C©MS*I&2© 

[0 07 3] 3«e. Cft&m*J:CttI2®JSH*ti-t 
nT9J5Eb!ifcHlJH*9SaKS^t,»r. IsfiiJSiJS 3©» 
!¥^3 9 K»TSffl*fSie«RDtX»f»ftt^Yt4«l 
fc£U I r (8) 4s«fc0f* 1 

(e) ras>ft^ftg^K^c»-c©£©-c**. tft 

6*JB<r»4C&«0H*. tittKimtJbB© (14) 5$ 

flWHMfittJbBO (15) ^c«fcf] 

[0074] ft*. KMflftmB£JUfcNt££-r S 
&MflMf«£l/-C; 06fc^t,fcJ:5K:. §1 
4©53«M4©#*Nl*!tS (06 (A) *M) fcitf 
*Ntt» (06 (B)'MI) KttNft<EX{b3tt*£» 
ffi#«jKB3 7 atJU. *0"C. »3©JS»fflM3*s 
Wffi*N«/8K Sft/d8£fctg^ TaffiSK. »3©J5 
«ffi*Bl©m5 ©SltffiM 5 UT fcjft 

[0 0 7 5] COtte. 8S 3 ©SWIM 3 tftft 8*ft* 

0=arccos (cosd.oc.osa) 
c©<fc5<ce*«?*.6ft*S*£. 084#«aurSiW 
■fS, fc£U C©08{C*tl>-C, N»«SW;£E3 3a 
©ffigi^4> So«a = 0 (8l©K3tfflMl'©flJ 
mm) r©tfcM&ff!3 3 a^A*****©'**' 

s m 1 ©swiiM 1 m#A d msmt i/c. as 

a@l&&ttfcB$©tta!JJlffl3 3 a'NOAfM&S®'** h 
>K?£>£. cft63-3©^4» hMir$-<*x$MjL-<9 Vi\> 
V&ZttZ. tit, 0ott. a = 0T©»J5Effi3 3 
a^AJtftr**. ft* 08-Ctt. ttgSrflSBStt?* 

N= ( s i n 0 o .. 0, c o s 0 o ) 



30 



ctv-czz. tttcbc<D®&> m<omwM3 tm 

5 ©SIMM 5 £<Dflft&®£V£3lrt>-*- < ft*© 
M5*iS!tf'i*K^3*}J:ff®4©SSifflM3, M4*g 

(04«r#MbT^ufc«fig) aynmt 

[0076] ( f ) ft*. G©»W©jlSWfaaH3eai 

©swmm 2 , m 3 *ft-eft&. iisEffinffl-c«sw * 

ttfcOK, iKN^<DJlW*«t»TBBcatft!»|SiK 

ft$*ttfcft<.»ttnnffn. sstaiiKifRSK: 

JSKftJfcK£J#-3ifcif. Jfcfctt. Blf8Bli<E»Praitcia<H 

^tg^jj, A*W «SEX.r fcm 1 ©B0HSM 1 "CSJW 
S tlfcftBH 2 ©KPJ*^ JWWBUb© i'C frKASf 3 ft 
S. Tft;b*>. 02©«Kfc£Kft#fo'N.©#©l2;***) 
«4>ftt>. *<DftUk »2tei:i>-»3©R»SiM2, M 
3*JdBOJ:9tt»B*fcttRI>lircfll«Lrfc. M 
2 . m 3 ZW&mweftm- «M£«ikCKMi 
sesrt*. .tc«>*>3>»t)6-r. ±ia©^0^Rigi0«. 

*. MX. & 3fe#^tta«£i-5> h©3^KS«*0* 

[0077] ( g ) *fc. C©|*l8©«§6«ttffl^3.- 
9 h©^l9*HJi{?t-S«:^ft:'), S*fffiH^S3 1© 
RbDtc, S7KwC?i:J:5k:. #lteJ:tfSl4©S*f 
■Ml. M4*. A*f*Ate<fcO'UiWfiSD?:^iB»A 
D *0Ktt 4 L/ riifift $ * r HlK^*SWH0eilS 4 
1 (OT. »2©fiWlIHW»4 1 t*l>9. ) 

[0078] C.©»2©SiMiI^a4 1 feffltit, 
m©£#fffiMl£ilg#AD£@!i6fA£L-taga (0 
7 (B) ) 01g§^fcJg^© ttHSDS 3 a^'«MKO 
Mtnett. «T© ( 1 6) AtcJ:0«tt«. 
[0079] 



• • • (16) 
5KS)t», ^^h^So©*|6l4zf*ije». A^. 

h;l/S©^K[-r'S Ji l 1 ffi* J y z iftSJ: 5 Ky«i4S*t 

[0080]^ h;l/N©S»»ttblT© (17) S©ffi 
Sfc. <f h*SoOSE»»eiT© (18) 

[008 1] 

• (17) . 



(9) 

S= (0. s i n a. c o s a) 

A*fft e b. ±ie©s^ * v wftmz®. -> tot© 

( 1 9) 3&>&')tX.m-Zttrt*Z>. 
[008 2] 

N- S= I N| I So I co s6 •••(19) 
CCC. I N I I So I = co s 6 o co so, INI 
= 1.. I So I = 1T-*S©T\ C*lP>£ ( 1 9) 5&C 

fUu. tfe£*gs&-rs£, _hfS© ( 1 6 ) 

[0083] 0 o= 1 0&<bf-2>£. ?&l©£&ffiMl 10 
©@eftffia%0~9 O&OgSHT^tS-eSCiKJ: 
*) . ASfft 6 % 1 0 - 9 0 g©j5B;Cffi§«c£{b$-g.& 

[0084] C©S!r2©E*ffl@iig|g4 1 

i. swsiiiEisaa i&fflo*it&£Bg&s3&?# 

*wt«ieai» h©tsffe6a*sifii±-rs 0 
[oo85] &*, m<Dmwwmi8a.4 1 

*«©»£*>. Sg2©E»0M2#> A*fjSA:teJ:Wfc 

^j^o£j&££T*0?£ifnffl-cfcs©-c\ mi© 20 

mMWM 1 «@<SS tfT *> . NT 1 *s«fc (M 2 ©SWfflM 

1. M2«tisAUBHje». s<c****i&o*aiw- 

*/c> C©3f2©J5W®0«SSgI4 1 ©!§£*>. * 
1 ©5*t0M 1 ©@ISK)IttSttT*4©EI*ffiM4* 
HCStfaciffr**. *l/C. m4©5lfiBM4© 
@SE5?lSjfe«fcD f lilSStt. S4©Jg*fffiM4*«6©ffltt 
3tL4*i, m©K»HMl^©AM36traWC&S«fc. 

IBtMtZCtWCSZ. 30 
[0 0 8 6] C*lfc©££*>&, »2©J5«00l£gg 

^©3^w^tt*«#-r* c t *i-c« a.. 
[0087] ( h ) c©»2 (D&mmmum 1 4* 

SWBM1. M4©@fK©3H*:£#&8ffi0fK$|g3 1 

m&nc^tihwmit, sistm, sMicmzwa 40 

[0 08 6] 07 (A) *J«fcV (B) B. #2©KSfffl 
B(E*8B41«:j|itte*^!mtaKSa-» hr. as* 

0-C4>S„ ®2*J«fcy t m3©SWMM2. M3rafCtt!8'J 

(07 (A) ) . g2*J:a*3©EMnM2. M3P.8 . 

vm&tiLmcmm® 3 3 *»a LtcW&vtmftL 2 

©SStttM&J-* (07 (B) ) . cn6»giJ^-C^fcff 



ft0¥ 1 1- 1 8 3 3 2 0 
16 

•••(18) 

SJKSB. RWffilH]IS^3 1 «ft£fc%¥ffl£H&*. 
[0 08 9] 09 (A) fe«fctf (B) B, f&2©5ME 

yxBKWtcfcw zmmitm'&tziSr&tD 

tmSKSi. Jff2*J:C8S3©58fffiM2, M3R8CC 

«wje»*#AU4t>tt«rHJ»*L 2©&&*$err 

S (09 (A)"). Sr2fc<i:tflff3©£!iffiM2, M3 
lffl©miaHKctjaSIS«l3 3«#Al/m«"C. fro. 
*3 *J:eHM ©K8ffi£ A D«i*4"l>i L.-CH 9 
(A) OfttM»& 1 8 0KBC8lfctt*Cii|l*£L2 

<m&zwmtz (09 (b) ) . t*ae>ii£-c*#fct» 
mmms^vximmmzmmtz 

h©iS££|5l*i-CS>*©-e x -e©St?IB«BST 

•5. 

[009 0) 010 (A) teJcO' (B) B. m2©SW 
00i£l&g4 1 «Jtt7dG¥tmMSA£. 7 h-C. fitt 

[0 09 1 ] »3*5«tym4©JSWEM3. M4£. N 
W****" fcfflBTttfc < . &<48£*f LTlS#A D 
*«M>4 l/t 1 8 0aER£$#/ctlg <#N*«W>tt 
g) K. Kt*00K8g3 1 (01#JH) (ctO. 9tt 

orfc<„ ^tr. S«fJ394Bif5£{siS«:g< (Hi 

0 (A) ) . -ei/-CC©tt«-CJ«8t3KL2©5feS*a!lS 

-rs. ^ctc, »m$j©m5»)K:t£ais^3 3 4BfSfi[g 
* (Hi o <b) > . cne.tis-cfffctsis^e. *i» 

5W$*$ «fc OKBSQttKktf ^ffi*fte*^(b4«a>Sll 
SB. Kftffi0i3&B3 1 %AAfc^#M$149JSai 9 

[0 09 2] (i) <t*. »2©Saf01aieJ?g4 1« 

m3©SS*0M2. M3*0ftettRE-C^^L,r^fc«; 
bOtc, «j!W*ff?g©R«E-C«fiSl/Ttat>. Cti 

01 1 «#Baorffiffl«:si?a^s. 

[0093] m2©SW00«gg4 1 *ffll»fcJ8&. 
ft 1 ©KSifffiM 1 40IE8 #/cB$©m 2 ©S8t0M 2 's 
©^©Aftf*©«lBJ:B > 011 (A) KM&mVijiV 
1c <t 5(c. @Rflinffi©>S]a«:»5J:9{Ctt2), 

011 (b) (c^i/fci^tc, Bcnpna©. ^nfi£». 

■*«.«>d>ft(r»«»(cJS9J:9K:a:*. t<ctofe; 01 1 
(C) K^LfcJ^tt:. 9c0^%^offiK?a^«J:5K 
ft*. Llt&iT. M2KA*3feH©e-A3R*l^S«,> 
tg^-CB, 011 (D) Kij^fcJ:^ ADtt^tt 
4t-*RfgiM©-aJ-t?m2te<fciym3©SI*®M2. M 
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6. 

[0094] 

[|SiB©llfti©J$8] KT. 0H*MSI/TC©I6W© 

mmmic^xisimz. fcfc'u mtcm^zz 

(crffftC*. Sfc, HT<DMntCflit>««BI'Ctt. Ml 

[0 09 5] i. miofmomm 

H 1 2 «. & 1 OWI©»«W)j6»#l!Hteai 7 h 4 
l&|l3T*fc»©§s4&ia'C*>S. 
[0096] COjtWMSWeai* h-cfi. SSt5 1 

±k. ^i~m4©s^ffiMi-M4%. ztmmm 

[0 0 9 7] mfc<fctfSfH©£S4ffiMI, M4**l*< 
ft*. ¥ffiglrfl&i£UT*a. £fc. ®2©£&fflM2 

©-Si5t?«^bT«>5. £fc. Sfr3©£S=}fflM3* t 3fc 

[0 0 98] ^2teJ;cm3©SI*ffiM2. M3 
*ft?ft£, S«t5 1 (CSSbr*S. Cft(C*ft>C> 

wxanvmAomwm, M4^-ft?ft«. kks 

[0099] com 1 ©SS-MM 1 4. tH l mfflb 3 
©-SSiJg&L-cas. C©Wl@<a*5 3a. IKS 5 
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